Scar formation is one of the physiological processes of wound healing in the deepest part of the damaged dermis \[[@B1]\]. Hypertrophic scars and keloids are formed as the muscles pull the edges of a wound while the collagen fibers of the skin are still immature \[[@B2]\]. Temporarily paralyzing the muscles around the wound with botulinum toxin is one of the newer methods used during the process of reconstructive surgery \[[@B2]\]. Botulinum toxin directly inhibits fibroblast-to-myofibroblast differentiation *in vitro*, and it is indicated for its potential use in the treatment of wounds after trauma, burn, or surgery \[[@B3]\]. However, based on the available information, it is difficult to predict the therapeutic response of scars to botulinum, and more studies are needed before this method can become a standard therapy. We studied the effectiveness of a botulinum toxin injection in the recovery rate of contractures, which was burn induced and did not recovery acceptably by the surgical reconstruction of scars.

This was a randomized, controlled clinical trial. Patients aged 2 to 50 years with a chronic burn scar with contracture in certain areas of the body include joints, palms , eyelids, lip and cheek, were enrolled in the study. The burn must have occurred at least three months before the intervention and it must have produced a red scar (an immature scar).

Exclusion criteria were the previous treatment of spasticity, known sensitivity to botulinum toxin, isease that affects muscles, or use of aminoglycoside antibiotics such as spectinomycin within a period 30 days before or during the study.

The participants were divided into two groups. One group received an injection of botulinum toxin and the second group was followed without any intervention.

In the adults we injected botulinum toxin as 100 Units of Botox into the center, around the periphery, and at the two ends of the lesion. The method of injection was meso injection, in which botulinum toxin was injected subdermally, intradermally and into the scar, diffusely.

In children under 15 years old, the dose was 50 Units of Botox and in the children under five, 25 units.

In palms, upper eyelid and the small joints such as fingers, the maximum dose was 10 units.

In the lower eyelid, lower lip, and cheek, 10--15, 15--20, and 10 units were injected, respectively.

All patients were followed for six months with the same schedule.

In the major joints, we used a plastic manual goniometer (Phoenix Healthcare Products, Nottingham, UK) to a precision of 1°. Range of motion was defined between 0° and 100°.

For eyelid contracture, scoring was defined as follows \[[@B4]\]: complete closing, 4; pupils not visible, 3; pupils visible, 2; and complete opening, 1.

Of the 50 subjects, eight were lost during the follow-up. The baseline characteristics of the lost subjects were same in the intervention and control groups.

We analyzed the data of the 42 remaining patients. Among them, 51% were male and 49% female.

The total mean±standard deviation of age was 20.5±10.8.

The sex and age distribution was similar in both groups (P\>0.05).

The range of motion of contracted parts of the body before and after intervention is shown in [Table 1](#T1){ref-type="table"}. Before injection, the range of motion in the intervention group was 58±17.6, and in the control was 73.9±32.9 (P\>0.05). After injection, it changed to 89.8±21.5 and 81±43.5, respectively. This means that the improvement was 43% greater in the botulinum toxin group. Although the intervention group had more contracture than the control group, the difference was not statistically significant. Although the range of motion improved in both groups, the change in the range of motion was significantly greater in the intervention group (30.9° vs. 7.1°, respectively).

The severity of eyelid contracture in the control group did not change, while in the intervention group, it improved but not significantly ([Table 1](#T1){ref-type="table"}) ([Fig. 1](#F1){ref-type="fig"}).

[Fig. 2](#F2){ref-type="fig"} shows scar changes before and 3 months and 5 months after injection of botulinum toxin.

Generally, botulinum toxin injections relaxed the scar tissue, then established blood flow; this mechanism enabled the process of remodeling \[[@B5]\].

This study showed that for the endpoint, there was no statistically significant difference between treatment groups. This seems to be due to the small sample size. Although burn-induced contracture decreased during the healing period even without any intervention, the study detected a change of 30.9° versus 7°, which was considered to be of clinical relevance and to represent a clinically meaningful improvement in functional gain.
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![Eyelid scar changes in a case of botulinum toxin injection. (A) First injection, 3 months after burn. (B) 3 months after injection, 6 months after burn.](aps-43-609-g001){#F1}

![Scar changes in a case of botulinum toxin injection. (A) First injection, 3 months after burn. (B) 3 months after injection, 6 months after burn. (C) 5 months after injection, 8 months after burn.](aps-43-609-g002){#F2}

###### Active extension in botulinum toxin and placebo groups (before, after, and change in degrees)

![](aps-43-609-i001)

  Groups                      Mean   Standard deviation   95% Confidence interval   P-value   
  --------------------------- ------ -------------------- ------------------------- --------- --------
  Range of motion                                                                             
   Before                                                                                     NS^a)^
    Botox                     58.9   17.6                 51.7                      66.1      
    Control                   73.9   32.7                 51.7                      88.8      
   After                                                                                      NS
    Botox                     89.8   21.5                 80.5                      98.4      
    Control                   81     43.5                 60.1                      99        
  Change                                                                                      S^b)^
   Botox                      30.9   19.5                 22                        37.8      
   Control                    7.1    47                   −13                       28.8      
  Eyelid contracture change                                                                   NS
   Botox                      33.3   12.8                 25.1                      50.8      
   Control                    8.3    12.9                 0                         25.9      

^a)^Non significant; ^b)^Significant at level 0.05.
